


























obtained by using high 
ditch densities in 
combination with 
carefully calibrated 
water division 
structures. 

Figure 7.3.2. Layout of the water distribution system in the Banda Gurun Irrigation System. 

The complicated 
dendritic system of 
canals, especially in 
Banda Tongah, 
suggests that the 
layout of the canal 
network evolved over 
time, possibly in 
response to 
fragmentation of 
holdings and/or 
changes in the 
boundaries of the 
command area or 
even changes in the 
water supply over 
time. Some ditches 
cross other ditches by 
means of bamboo 
flumes. It is unlikely 
that this elaborate 
network is identical to 
the original canal 
layout 
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A schematic of the 
proportioning weir is 
shown in Figure 7.3.3. 
Division of flows in 
these systems is 
accomplished by 

o 30 

meters 

Figure 7.3.3. Typical proportioning water-division device. 
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cutting two or more notches into a water-resistant 
hardwood log that is placed in the bed of the ditch 
perpendicular to the flow of water. 

The maximum discharge through these canals 
at the headworks is perhaps 25-35 Vs in the larger 
ones during the rainy season, and is as low as 
10 Vs during the dry season. Volume of water 
delivered by the main canal at the point of entry into 
the command area ranges from approximately 0.5 
to 1.5 Vs per hectare. These estimates of discharge 
are based on visual inspection, not on direct 
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physical measurement. Frequent breaches in the 
main canal occur causing total disruption in water 
supply to the command. Breaches occur due to 
landslides from above and due to sloughing away of 
the canal into the ravine, while a constant problem 
is the activity of land crabs called sirangkak that 
burrow into the soft canal banks and cause leaks. 
The siak banda must be experienced to detect 
these leaks and plug the holes with mud. 

The first paraku is usually placed close to the 
head of the command area. It divides the total flow 
in the canal for the first time. All lower paraku 
handle lesser amounts of water. Paraku work best 
under conditions in which there is free fall of water 
from the lower side of the structure. 

The maximum length of the paraku observed in 
these systems is about 1.8 m. The largest paraku in 
any system is often the first paraku, but it need not 
necessarily be so. Terminal paraku, which may be 
serving two parcels of only 0.20-0.25 ha each divide 
very low flows and are very small (e.g., 30 cm in 
length). 

Operation and Maintenance 

The only routine maintenance needed is to make 
sure that the paraku is set firmly at the bottom of 
the canal and that no water is leaking around the 
sides or piping under the bottom, either intentionally 
or unintentionally. In systems in another valley, the 
author has seen paraku (called takuak by these 
farmers) with water running under the structure. On 
inquiry, farmers said that since it was the rainy 
season they did not need to be "dipakok" (battened 
down), but that when the water supply fell, they 
would be properly set in the ditches again. In the 
systems in Lintau, however, they are kept properly 
aligned year-round. 

The flow of water over the notches in the 
paraku gradually wears the wood down. Every few 
years the paraku need to be replaced. New paraku 
of exactly the same dimensions are made and 
installed in the presence of clan elders and all 
farmers who directly or ultimately receive water via 
that paraku. The wood for the weirs is available 
from the nearby forest at no cost. The primary 
maintenance consideration for the farmers is the 
main canal that runs along the sides of the ravine 
before it reaches the command area. 

Irrigation Distribution 

Operation of the paraku is automatic. There are 
no moving parts. Except during land preparation 
when farmers may close off some of the paraku 
with mud to rotate water, or during weeding when 
water is not needed, irrigation is a continuous flow 
to all points of the network. Fluctuations in the 
discharge of the ditches is automatically translated 
by the paraku into proportional reductions or 
increases in the flow to all other downstream 
ditches. The tight-knit social relations between the 
farmers, small command area, and proximity of the 
settlements to the fields make monitoring of the 
weirs through the posting of guards unnecessary, 
even in times of very low flows. Water runs through 
the paraku all night long, but farmers are expected 
to stay away from their fields during nighttime, lest 
they come under suspicion of tampering with the 
paraku. 

Irrigation water is measured in terms of amah, 
the Minangkabau word for gold. These and other 
landlwater share terms have derived from the 
money terms used in the 19th century in the area. It 
is not known if these terms also predate the coming 
of the Dutch in the mid-19th Century. 1 amah =2 
kupang, 1 kupang =2 tali; 1 tali =2 bUah. One 
ameh of water is supposedly enough to irrigate 20 
gantang of land, or about 0.5 ha. Thus, command 
area can be expressed in terms of water units. 
Farmers speak of Banda Tongah as having a 
command area of 24 ameh, while that of Banda 
Gurun has a command of 18 ameh. The term 
gantang itself is a measure of volume, and refers to 
the amount of traditional variety of seed needed to 
plant a particular area of land (40 gantang for 1 ha). 
Farmers use modern varieties of seed now, but the 
term gantang is still used in the old way. 

How closely do the water terms correspond to 
actual surveyed area? Farmers say that Banda 
Tongah is 24 ameh. The physically measured area 
is 11.9 ha. Banda Gurun is said to be 18 ameh, and 
its physically measured area is 8.5 ha. In other 
commands, too, the correspondence between the 
number of ameh and the physical area was very 
high. In 4 contiguous paraku systems, Banda 
Tongah being one of them, physically measured 
area equals 31.2 ha, while farmers say the total 
number of ameh is 64. Thus 1 ameh very nearly 
equals 0.5 ha. 
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